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ABSTRACT

Diabetes is a chronic disease, it is defined by a high blood sugar level. It is
harmful to many organs such as eyes, kidneys, brain and heart. There are many groups of
medicines to decrease the amount of blood sugar level. Biguanides (e.g. metformin (MET)
and sulfonylureas (e.g. gliclazide (GCZ), glibenclamide GBM)) are the drug of choice for
treatment of this disease. Currently, combinations of MET and GCZ, MET and GBM are
commercially available to enhance patient compliance. Thus, quality control of these drugs
and their impurities is a priority.

However, quality control methods for combined formulations of MET and GCZ,
MET and GBM are not official in pharmacopeias. In this study, capillary electrophoresis (CE)
is proposed due to the high efficiency, simplicity and environment friendliness of the method.
The optimization condition analysis of MET, GCZ and GBM was in a 50 mM borate buffer
(pH 9.0) using a capillary with a Ly, of 64.5 cm, 50 um i.d., injection at 50 mbar for 10 s,
temperature at 25 °C and the applied voltage of 20 kV, all analysts migrated within 8.2 min.
The validated method was applied for the determination of MET, GCZ and GBM in bulk and
pharmaceutical formulations with the results found within USP and BP limits.

A stability indicating method is important to assure the quality of medicines, CE
methods for a stability study of MET and GCZ were established and could be used for stability
indicating and assay methods for MET and GCZ. A stability study of MET and GCZ were
performed under hydrolysis (acid, base and neutral conditions), oxidation and photolysis
conditions. MET was stable in neutral pH (water) and acidic (0.1 N HCI) hydrolysis, but
degraded to cyanoguanidine (CGN) under alkaline hydrolysis (0.1 N NaOH) and oxidation
(3% H,0,). Elevated temperature and exposure of MET to sunlight accelerated the
degradation of MET. In contrast to MET, CGZ was stable under alkaline hydrolysis and
rapidly degraded to GZB under acidic and neutral hydrolysis and oxidation. Applications of
the methods for assays of MET and GCZ in raw materials and commercial tablets revealed
that content of the drugs in all samples (%labeled amount between 99.1 and 100.2% with
%RSDs of less than 0.95%) met the requirements of pharmacopeias. No degradation in the
products, CGN GZB and GZF, were observed in the investigated samples.

KEY WORDS: CAPILLARY ELECTROPHORESIS/ METFORMIN/
GLICLAZIDE/ GLIBENCLAMIDE
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